Methods
All health visitors and general practitioners in the area were asked to refer any child born after July 1, 1976 who had not taken five steps unassisted by 18 months of age (corrected for gestation). Referred children were visited at home by a paediatrician for examination and developmental assessment using the Denver scale. All children suspected of having a neurological abnormality were referred to Professor J P M Tizard at the John Radcliffe Hospital for final diagnosis.
The survey did not set out to be a fully comprehensive population screen since it had to allow for a population migration rate of 10% per year. From a previous survey of health visitor contact we had estimated that only 74% of all children in the area are assessed by child health clinic doctors and health visitors in clinics and a further 10% are seen at home. As it is also likely that referral of late walkers by hospital paediatricians for the register was incomplete, a small number of late walkers will inevitably have slipped through the net.
Results
The total number of late walking children traced during the four year period was 404, giving an incidence of 1-6% for late walking in the 18 month old Oxfordshire population. For reasons given above this is most probably an underestimate; the incidence of late walking among Newcastle born children, for example, is approximately 3%.1
Seventeen of the 129 late walkers already being seen by paediatricians were normal and 112 had known causes for late walking. Table 1 gives details of the range of conditions responsible for late walking among these children.
Ten of the 275 children referred by health visitors were not seen because either parents or general practitioners were not in favour of them taking part in the survey; 8 children were not seen because referral for the survey was delayed. As much information as possible about these 18 children was gathered from questionnaires and they are presumed normal. Table 2 ). Thus the total incidence of newly diagnosed neurological abnormality among 257 late walkers was 5-8%. One of the children with minor neurological abnormalities seemed to be normal when assessed at age 18 months but was subsequently referred to a paediatrician with gross and fine motor problems. The cases of cerebral palsy are classified in Table 3 late walkers about whose development there had been no previous concern (see Table 5) showed that 192 (89%) had normal development in sectors other than gross motor (those who had started walking by the time of assessment had, of course, normal gross motor development as well). The remaining 23 (11%) had delays in social, fine motor, or language sectors which would together with a persistently abnormal gross motor performance qualify them for referral according to Bryant's criteria. This group included four children with abnormal or questionable scores in two sectors other than gross motor.
The birth records of the 242 idiopathic late walkers showed that 205 children (85%) had had normal births. Of the remaining 15% with abnormal group.bmj.com on November 8, 2017 -Published by http://adc.bmj.com/ Downloaded from sample at Guy's Hospital was 15 months and that for diplegic children was 24 months, hence the normal late walking child population falls between these two means. Table 6 shows the respective mean ages at diagnosis and the proportions of late walkers among 30 diplegic and hemiplegic children born between 1976 and 1980 and resident in Oxfordshire at 18 months of age. The later mean age of diagnosis of diplegic children may be partly related to the later age of walking of this group compared with the hemiplegic group. It also reflects the unpredictable and sometimes fluctuating neuropathological process described by Robson7 during which the initial phase of hypotonia in infancy progresses via a phase of intermittent extensor activity to overt spasticity by age 18 to 24 months. In the case of three late walkers referred for the Oxford survey the gradual evolution of signs of spasticity did not allow a definite diagnosis to be made for periods of between 6 and 18 months after initial referral. Furthermore, one child confidently diagnosed at 18 months as having ataxic cerebral palsy showed subsequent regression of neurological signs and was reclassified at 23/4 years of age as having a minor motor disorder, but not cerebral palsy.
Clinical distinction between pathological and idiopathic late walkers. Since it may be extremely hard to discriminate the normal from the abnormal late walker at 18 months of age those working in the community have to steer a course between under and over referral. Granted that there is considerable overlap in clinical signs and developmental patterns between 'idiopathic' and 'symptomatic' cases at 18 months, a number of factors seem to favour a normal outcome. These include a normal pre-, peri-, and postnatal history; shuffling with heredity for shuffling; and an abnormal or late pattern of learning to sit.2 To this could be added a family history of late walking in either parent or a sibling, which might enable reassurance to be given to parents of half of neurologically normal crawlers seen in the community. With regard to clinical presentation normal, bottom shuffling late walkers characteristically show a mild to moderate degree of hypotonia with an extended range of joint mobility resulting in the frequent finding of hyperextended knees and planovalgus feet. This syndrome, which made up 25% of Lundberg's late walking population, causes great concern to some parents and health visitors but it should be the most reassuring finding. In the Oxford survey the feet of normal children who walked late would invariably dorsiflex with ease past the neutral position with legs extended, in contrast to the findings in 6 of 7 diplegic children who walked late who showed increased resistance to passive dorsiflexion at the ankle together with a tendency to stand or walk round the furniture on the toes. A history of bottom shuffling per se should not, however, be taken as reassurance since according to Robson6 one in 8 children presenting with spastic diplegia is a 'shuffler'.
Predictive value of assessment of 18 month old late walkers. The importance of early delays in motor development in terms of future performance is not fully understood. The population of children who walk late is mixed-some children are genetically destined to show an isolated gross motor delay, some have more generalised or global delay, in some development has been temporarily delayed by adverse perinatal events, and some have minor neurological abnormalities that may or may not persist. Moreover, the effects of social deprivation and understimulation interacting with the above factors are also important, though difficult to quantify.
Neligan and Prudham7 compared the performances of early (before 10 months) and late walkers (later than 17 months) at school entry age. They found a significant difference on testing for language and fine motor skills among boys but not among girls.
Silva8 carried out a three year assessment of 1037 children in Dunedin, New Zealand who were followed up prospectively from birth. The early motor delayed group were 5 to 6 times more likely to be represented among those with very low language and fine motor performance at three year follow up compared with the normal range of children. Between half and a third of children with early motor delay scored within the average or better than average range on later testing. (It is not clear whether this survey included any children with neuropathological or other reasons for late walking.) The long term outcome of the idiopathic group of Oxfordshire late walkers must await the forthcoming school entry age follow up study.
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